Amendment under 37 CFR 1.116 
Hidehiko FUNAOKA et al. 



U.S. Patent Application Serial No. 09/806,309 
Attorney Docket No. 0 1 03 1 1 



REMARKS 

Claims 1-29 are pending in this application. An amendment is proposed cancelling 
withdrawn claims 1 1-26 without prejudice or disclaimer herein. Upon entry of this amendment, 
claims 1-10 and 27-29 will be pending. 

Claims 1, 2, 7, 9-10 and 27-29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kono et al. (U.S. Patent No. 4,588,633). Claims 3-6 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Kono et al. (U.S. Patent No. 4,588,633) either individually or in 
view of Takita et al. (U.S. Patent No. 5,051,183). Claim 8 is rejected under 35 U.S.C. 103(a) 
as being unpatentable over Kono et al. (U.S. Patent No. 4,588,633) in view of Takita et al. (U.S. 
Patent No. 5,922,492) (Office action point 2). 

Reconsideration of these rejections is respectfully requested in view of the following 
remarks. 

At page 2, lines 5 to 3 from the bottom, of the final Office Action, the Examiner states that 
"thermal setting" is a conventional and well known step in the microporous membrane 
manufacturing process. 

However, in order to produce the microporous polyolefm membrane of the present invention, 
which has excellent properties, not only is the thermal setting necessary but also it is extremely 
important to timely conduct the thermal setting. 
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In order to demonstrate this, Applicants have conducted experiments to show the importance 
of the timely thermal setting in the production of the microporous polyolefm membrane of the 
present invention. The methods and results are described in the first attached Declaration under 37 
CFR 1.132, labeled "Exhibit A". 

From the results of the experiment in this Declaration, it can be fairly concluded: 

1) that the properties (especially the air permeability) of the microporous polyolefin 
membrane obtained by the method in which the thermal setting is not conducted or is conducted after 
the solvent washing were disadvantageous^ poor, as compared to those obtained by the method in 
which the thermal setting is conducted before the solvent washing; and 

2) that therefore, in order to produce the microporous polyolefm membrane of the present 
invention, which has excellent air permeability, not only is the thermal setting necessary but also it 
is extremely important to timely conduct the thermal setting. 

Applicants further note that the effect to the timely thermal setting is not recognized in each 
of U.S. Patent Nos. 4,588,633 (Kono et al.), 5,051,183 (Takita et al. '183) and 5,922,492 (Takita et 
al. c 492). Therefore, this effect is unexpected based on these references. 

Applicants further note that claim 1 recites a specific limitation on the angle at which the 
crystal lamellas are inclined to the plane constituting the membrane. The Examiner had stated in the 
Office action of November 26, 2002, with regard to Kono et al., that "the Examiner takes Official 
Notice that the orientation of the lamella crystals and membrane orientation function are either 
inherent physical properties of the membrane made by the gel sheet process, or obvious 
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optimizations ..." The Examiner has aiat-repeated this argument in the final Office action, but 

Applicants note that unless this limitation of claim 1 is either taught, suggested or motivated by the 

references, claim 1 must be non-obvious the references. 

Applicants have conducted experiments with regard the effect of the timely thermal setting 
on the directivity of the lamellas. The methods and results are described in second attached 
Declaration, labeled Exhibit B. 

From the results of the experiments in this declaration, it can be fairly concluded that in 
Takita et al ' 183, the directivity (%) of lamellas to the direction perpendicular to the membrane is 
lower than 40%. That is, the limitation of claim 1 on the angle of the lamellas is not inherent in 
Takita 4 183. Similarly, there is no basis for concluding that this limitation would be inherent in 
Kono et al. 

These results further argue against any suggestion or motivation in Takita et al. for the timely 
thermal setting step resulting in the present invention as recited in claim 1. 

It should be noted that in each of Kono et al. and Takita et al. '492, the production of a 
microporous membrane is conducted in substantially the same manner as in Takita et al. '183, in 
which a mixture of a liquid paraffin, a polyethylene and an antioxidant is prepared; the resultant 
mixture is formed into a sheet; the resultant sheet is subjected to biaxial stretching to thereby obtain 
a membrane; and the resultant membrane is washed with an organic solvent to remove the liquid 
paraffin to thereby obtain a microporous membrane. 

Further, as mentioned in the response to the previous Office Action, in each of Kono et al. 
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and Takita et al. '492, there is no description with respect to the thermal setting. 

Therefore, also in each of Kono et al. and Takita et al. c 492, the directivity (%) of lamellas 
to the direction perpendicular to the membrane is not necessarily at least 40%, and the effect of the 
timely thermal setting is not recognized. 

As apparent from the above, even though the "thermal setting" itself is a conventional and 
well known step, the timing of the thermal setting required for producing a microporous membrane 
with excellent properties is not known to the public or described in Kono et al. 4 63 3, Takita et al. 
c 1 83 or Takita et al. £ 492. Therefore, the importance of the timely thermal setting is not obvious to 
a person skilled in the art from the references cited in any combination. 

Further, at page 2, third line from the bottom, to page 3, line 4, of the Office Action, the 

Examiner states as follows: 

"Note also evidence that the air permeability in Table A of Takita (U.S. 5051 183) is in the 
range of 30 - 148 sec/100 cc, i.e., which has comparable or greater air permeability than the 
Applicants' membranes illustrated in Table A (Response, page 6). Additionally, it is noted 
that Takita' s membrane pore diameter is in the range of 0.02 - 0.05 £an (Table 1 , column 1 0), 
whereas the mean pore diameter of Kono's membrane is in the range of 0. 1 - 4 jum, as such 
it is believed that Kono's membrane would inherently have comparable or greater air 
permeability as well." 

However, it is basic knowledge of a person skilled in the art that usually, the air permeability 
of a porous article is substantially independent of the pore diameter of the porous article. 

It is apparent that the air permeability of a porous article depends on the shape of the void 
of the porous article, and that if the void has a linear shape and the diameter is uniform in the void, 
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the air permeability depends on the pore diameter (in other words, the diameter of the void). 

However, in many cases, the void of the porous article has a bent or winding shape in which 
the diameter of the void is not uniform. In such a case, the air permeability may depend on the 
properties of the void shape other than the diameter, such as the degree of bending and the 
uniformity of the diameter in a void. In other words, usually, the air permeability of a porous 
article is independent of the pore diameter of the porous article. 

For this reason, it is impossible to estimate the air permeability of one porous article based 
on the air permeability and pore diameter of another porous article, unless the void shape of one 
porous article is the smaller figure of the void shape of another porous article. 

It is not conceivable that the void shape in Kono et al. has the same void shape as in Takita 
et al. Therefore, it is impossible to estimate the air permeability of the microporous membrane of 
Kono et al. based on the air permeability and pore diameter of the microporous membrane of Takita 
et al. 

As apparent from the above, it is impossible even for a person skilled in the art to obtain the 
microporous polyloefin membrane of the present invention based on the disclosure of Kono et al. 
and Takita et al. 

Applicants therefore assert that claims 1-10 and 27-29 are novel and non-obvious over Kono 
et al. '633, Takita et al. 6 183 and Takita et al. '492, taken separately or in combination. 
Reconsideration of the rejection is respectfully requested. 
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If, for any reason, it is felt that this application is not now in condition for allowance, the 
Examiner is requested to contact Applicants undersigned agent at the telephone number indicated 
below to arrange for an interview to expedite the disposition of this case. 

In the event that this paper is not timely filed, Applicants respectfully petition for an 
appropriate extension of time. Please charge any fees for such an extension of time and any other 
fees which may be due with respect to this paper, to Deposit Account No. 01-2340. 



Respectfully submitted, 



ARMSTRONG, 




STERMAN & HATTORI, LLP 



Daniel A. Geselowitz, Ph. 
Agent for Applicants 
Reg. No. 42,573 



DAG/plb 

Atty. Docket No. 010311 
Suite 1000, 1725 K Street, N.W. 
Washington, D.C. 20006 
(202) 659-2930 



PATENT TRADEMARK OFFICE 



111 



23850 




Enclosures: Declarations under 37 C.F.R. 1 .132 (2 - Exhibit A and Exhibit B) 
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^g^^^lN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
b - * Application of Hideblko PUNaOKa t, * 

Serial No.: Mmj09 Group An I77| 

Filed: July 6, 2001 E ™in«r:V|etorS, Chang 



Commissioner fin Tuli.14 ^ tlNI WH fil 

Waiinpon, D.C, 20231 



Sir: 



liereby declare: 



Exhibit A 



Experiments to show the importance of the timely thermal 
setting in the production of the microporous polyolefin 
membrane of the present invention 



1. Object of the Experiment* 

The object of the experiments is to show that in order to produce the 
microporous polyolefin membrane of the present invention., which has 
excellent air permeability, it is extremely important to timely conduct 
thermal setting. 

2. Method and wff^n>U 
COMPARATIVE EXAMPLE 4 

Substantially the same procedure as in COMPARATIVE EXAMPLE 1 of 
the present application (see page 19, lines 11 to 14 of the present 
specification) was repeated, to thereby obtain a microporous membrane. 

The obtained microporous membrane was therm ally set at 122 "C for 10 
seconds, to thereby obtain a thermally-set microporous membrane. 

Evaluation of the obtained thermally-set microporous membrane was 
conducted in the same manner as in that described at page 17, line 11 to 
p age 18, line 1 1 of the present specification. 

3. Result 

The properties of the obtained thermally-set microporous membrane are 
shown in Table A below, together with those of the microporous membranes 
obtained in EXAMPLE 1 and COMPARATIVE EXAMPLE 1 of the present 
application. 
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4 Ohsewati^ 

As apparent from item 2 above, the thermallyset microporous membrane 
of COMPARATIVE EXAMPLE 4 was obtained in substantially the same 
manner as in EXAMPLE 1 of the present application, except that the 
thermal setting was conducted the methylene chloride washing 

On the other hand, in EXAMPLE 1, the thermal setting was conducted 
hfifara the methylene chloride washing and in COMPARATIVE EXAMPLE 1, 
the thermal setting was noj conducted. 

As apparent from Table A above, in COMPARATIVE EXAMPLE 4, the 
average pore size was QMLum, whereas in EXAMPLE 1, the average pore 
sizes were 0.38 nm - 

The directivity of lamellas to the direction perpendicular to the 
membrane in COMPARATIVE EXAMPLE 4 was lower than that in 
EXAMPLE l. 

Further, in COMPARATIVE EXAMPLE 4, the air permeability was 650 
whereas m EXAMPLE 1, the air permeabilities were 165. 

These properties of the membrane obtained in COMPARATIVE 
EXAMPLE 4 are almost the same as those of the membrane obtained in 
COMPARATIVE EXAMPLE 1. 

These results clearly show that the properties (especially the air 
permeability) of the microporous polyolefin membrane obtained by the 
method in which the thermal setting; is m conducted or conducted a&ej the 
solvent washing were tiisadvantafw^Ywor, as compared to those obtained 
by the method in which the thermal setting is conducted hidm the solvent 
washing, and that in order to produce the microporous polyolefin membrane 
of the present invention, which has excellent air permeability, not only is the 
thermal setting necessary , but also it is extremely important to tiiHy 
conduct the thermal setting, 

5. Condusimi 
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As apparent from the above, the properties (especially the air 
permeability) of the microporous polyolefin membrane obtained by the 
method in which the thermal setting nut conducted or conducted aftgr. the 
solvent washing- were Q^advant^^lyp™, as compared to those obtained 
by the method in which the thermal setting is conducted before, the solvent 
washing. 



Therefore, in order to produce the microporous polyolefin membrane of 
the present invention, which has excellent air permeability, not only is the 
thermal setting nece^ajy, but also it is extremely important to timely 
conduct the thermal setting. 



4 



I^THE UNITED STATES PaTKNt ^ 

» rATENT AND TRADEMARK OFFICE 

In re the Application ofc Hidehfl* FUNaOKa « tj. 

Serial No.: W/e0d,J09 Group Art Unit: itn 

Filed: July*, 2001 Examiner; Victors. Ctowj 

P,T.O- Confirmation No.: 6699 

F0 ' : pSSS™ **> me^od or 

C« ro »»,on CT fe,,« MB , « Mia ' AMT ' g ^B' > 

Washington, D.C. 20231 



Sir 



^ hereby declare: 



1) Tkal » ». .r4.in.aH,,, ^ ^ ^ 

*" e,Prtme ° B »** «** ou. ante my eeBml dirtcfion 



Dai.: /<? 



te^TH.W ta. ^ ^ .1.^ , » . 



BxUbttB 



Experiments to show that the effect of the timely thermal 
setting is not reco gnized in U.S. Patent No. 5»05 1,133 

1 Qbiect of thft EimgrimMite 

The object of the experiments is to show that the effect of the timely 
thermal setting is not recognized in U.S. Patent No. 5.051,183 (Takita 183). 

2. Method and materials 
COMPARATIVE EXAMPLES 5 to 9 

Examples 1 to 5 of Takita '183 were reworked, and the properties of the 
obtained microporous membranes were compared with those of the 
nucroporous membrane obtained in Example 1 of the present application. 

Evaluation of the obtained microporous membrane was conducted in the 
same manner as in that described at page 17, line 1 1 to pare 18, line 11 of 
the present specification. 

3. Results 

The properties of the obtained microporous membrane are shown in Table 
B below, together with those of the microporous membrane obtained in 
EXAMPLE 1 of the present application. 
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4. Obswvaliw 



5 to^T T TaW6B " eath COMPARATIVE EXAMPLES 

111 ±% *T ant * (% > ^ the perpendJ^H! 

membrane is lower than 40 %. M 10 tte 

According to tie description at page 9. line 22 to page 10 line 6 of ft, 
membrane suffers problems due » ^ w 

COMPA^TTVE EXAMPL^ " ** —*•»• rf -* 

It is apparent that although not dearly described in Takita '181 tfc 
of these proUem, is ^ i^^^ £ 
porous membrane for the use described in the p «se„t spec*^ 

mucfr^ I,?" ,0 ^ "«<**» «""• invention of Lata 
much effort should have been made toward the solution of these problLl 

olufcon of these problems, is record in such effort, the directtil of 
timely thermal setting 1 is not recognized in TaJcita '183. 
5. ConrJiisirtij 

A. apparent from the above, in Takita '163, the directivity (%) of lamellas 
to the direcuonperpendicular to the membrane is l 2seU!l4lU! ^. 

If it » hco^J ^ Ta]du , 1M ^ ^ 

affective for producmg a micropores membrane having excellent properties 
the directivity of lamellas in Takit. -183 must., «, v. 1 ' 

TaSr ^ * ^ *"* *— ' "*« *« »* -^-d i» 
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